ABSTRACT
Introduction
Rates of deceased organ donation in Australia and New Zealand (NZ) are low, at 14.9 and 8.6 donors per million per year, respectively, and are significantly behind European countries, some of which achieve 30 donors per million per year. As NZ rates of non-communicable disease increase, organ donation waitlists grow, resulting in unmet needs.
Previous research has demonstrated that medical professionals' knowledge of and attitudes toward donation have an impact on donation rates. 1, 2 It is possible that these attitudes and knowledge are molded pre-graduation. As such, educating medical students may be an important factor in increasing organ donation. Currently, University of Auckland medical students learn about aspects of organ donation in Years 2-3 of the undergraduate medical program. In Years 4-6, students learn in clinical environments, where they are likely to come in contact with patients who have had transplants or, potentially, in contact with donors. This study explored the attitudes and knowledge about organ donation at the University of Auckland. To our knowledge, this is the first research of its kind within Australasia.
Methods
Questionnaire. A questionnaire developed and validated by Essman and Thornton 3 to assess the knowledge and attitudes of American medical students about organ donation and transplantation was adapted with permission for NZ medical students. This adaptation was minor in nature, with changes to ensure that questions reflected NZ law and medical practice. Specifically, questions regarding organ donation cards, which are relevant for an American cohort, were removed or edited to reflect the lack of organ donation cards in NZ. For example, the statement, "A person must carry a signed organ donor card before they can become an organ donor" was changed to "A person must be recorded as donor on their driver's license before they can become an organ donor." Demographic questions were also adapted to be consistent with standard NZ statistical nomenclature.
The anonymous, 20-minute, web-based questionnaire consisted of 42 questions, which collected information in five categories: demographics, knowledge, donation concerns, students' viewpoints, and personal experience of organ donation and transplantation. It contained several question types, including yes/no and Likert scales (strongly agree to strongly disagree; less likely to more likely). Factual knowledge about organ donation and transplantation was assessed according to the knowledge questions developed by Thornton et al, who validated the questions through pilot testing with focus groups. The instrument was shown to be highly reliable and has since been used in several studies. 3, 4 Again, minor adaptations were made to ensure questions reflected NZ law, medical practice, and demographics. In total, there were 3 multiple-choice and 12 true/false/do not know knowledge questions allowing assessment of factual knowledge about organ donation and transplantation to be made on a 15-point scale. The knowledge section covered basic areas, including definition of brain death, numbers and categories of organ donors in NZ, the proportion of those on the transplant waiting list who receive organs, and legal and medical aspects of transplantation.
Study population. In September 2012, all 989 currently enrolled medical students (MBChB, Years 2-6) at the Faculty of Medical and Health Sciences, University of Auckland were invited via email to complete the questionnaire. Every student was emailed a unique link to the survey. To increase participation, a researcher spoke to each class once, giving a brief overview of the study. One further request to complete the questionnaire was sent via email to all students 10 days after the initial invitation.
The electronic questionnaire was open for students to complete between September and October 2012. As an incentive to complete the questionnaire, 13 randomly selected students received a $50 food or petrol voucher. Ethical approval for this study was granted by the University of Auckland Human Participants Ethics Committee.
Statistical analysis. SPSS 5 and R 6 were used for statistical analysis. ANOVA and chi-squared tests of independence were used, and the level of significance value was set at 0.05.
Thematic analysis. Two of the researchers (LH and CI) independently read and reread comments made by students in a free text box of the questionnaire in response to the statement "organ donation conflicts with my beliefs in a way not otherwise specified and/or I have other concerns-please briefly explain in the space below." Each researcher independently identified what she thought to be the most prominent themes within the data set using cross-sectional thematic analysis. [7] [8] [9] The researchers then compared their findings and identified three distinct major themes. Discrepancies were resolved with discussion and negotiation, and consensus was reached.
Results
Of the 989 enrolled students, 419 completed the questionnaire, a 42% response rate. Response rates varied by year, from 31.2% (Year 4) to 57.8% (Year 3) ( Table 1) . Most respondents (59%) were between the ages of 20 and 23 years; 60% were women and 57.5% were born in NZ ( Table 2) .
The majority of respondents identified themselves as NZ European (59%); 22.2% identified themselves as Other, 16.7% identified themselves as Chinese, 11.9% identified themselves as Maori, 5% identified themselves as Indian, 2.6% identified themselves as Samoan, 1.7% identified themselves as Cook Island Maori, 1% identified themselves as Tongan, and 0.2% identified themselves as Niuean.
Most students reported that they support organ donation (99.3%). However, only 79% reported that they would like to donate organs in the event of their death, and 72% had recorded donor on their driver license (2.9% reported not having a license) ( Table 3) .
Of those who are not currently recorded as a donor on their license, 33.9% reported that they would change this to Although 96% of students responded that general practitioners should have organ donation information available in their practices, only 77% were of the opinion that general practitioners should talk about organ donation with their patients (Table 3) .
Several variables were associated with significantly different knowledge scores. Students in Years 2-3 were found to have significantly lower scores than students in Years 4-6, with a mean of 7.033 vs 8.083 out of 15 (P  0.001) ( Table 4) .
NZ-born students had significantly higher knowledge scores than those born overseas, a mean of 7.747 vs 7.256 (P = 0.028).
Regularly reading articles about organ donation (mean 8.170 vs 7.462, P = 0.033) was associated with higher knowledge scores, as was having cared for a transplant patient (mean 8.259 vs 7.271, P  0.001). Those students who had participated in the medical decision making for a loved one were more knowledgeable than those without a similar experience, with an average knowledge score of 8.259 vs 7.271 (P = 0.009). Knowing an organ donor or knowing an organ recipient was associated with higher knowledge scores, with a mean of 8.280 vs 7.450 (P = 0.015) and 8.011 vs 7.406 (P = 0.02), respectively. Those who reported having participated in formal coursework or training on organ donation during and/or prior to medical school had significantly higher knowledge scores than those who had not had such training, with a mean of 8.119 vs 7.172 (P  0.01). Gender, ethnicity, and self-reported strength of religious beliefs were not found to have significant associations with knowledge scores. Those students who had discussed their wishes regarding organ donation with their families had slightly higher knowledge scores (mean 7.750 vs 7.302, P = 0.045). There was an association between the belief that organs will be allocated fairly and increasing knowledge levels. Those who agreed organ allocation was fair had higher knowledge scores than those who were neutral (mean 7.729 vs 7.068, P = 0.019). In a similar association, it was seen that those students who disagreed that having donor written on their driver's license would lead to insufficient medical care tended to have higher knowledge levels than those who answered agree or neutral: disagree group (mean = 7.845) scored significantly higher than the neutral group (mean = 6.333, P  0.001) and the agree group (mean = 6.805, P = 0.012) ( Table 5) .
Willingness to donate organs after their death was less common (51/81, 63%) in those who considered themselves moderately religious than in those whose religious beliefs were either strong (very or extremely religious; 72/86, 84%) or weak (slightly or not at all religious; 198/242, 82%) (P = 0.002). There were no other significant associations found between religion or ethnicity, and the willingness to donate organs after death.
Qualitative results. There were 74 comments made in the free text box questions. Within these, three distinct major themes emerged from the data set collected in response to the statement "organ donation conflicts with my beliefs in a way not otherwise specified and/or I have other concerns-please briefly explain in the space below." These themes were:
(1) Organ donation is against my family's beliefs, but not against my beliefs. With regard to theme one, students made comments revealing that their own views are sometimes at opposition with the views of their families, eg., "[organ donation] conflicts with my whanau's (family) belief, but not with my own personal beliefs" or "I do not mind if I die prematurely and my organs are donated to another person in need. However my mum, due to her upbringing … does not want me to." Theme two was predominantly seen in co-occurrence with theme one, that is in students who recognized a conflict between their own and their family's beliefs. However, theme two was also seen to occur independently of theme one, with some students noting that their own views on donation were primarily based on the impact it might have on their family, with the lack of conflict between views being the differentiating factor. In theme two, students reflected that the views of their families were of greater priority than their own. Comments made to this end included, "If I were to die before the people of this generation I would want them to discuss it and decide, rather than having my wishes followed to the letter and causing a family rift" and the acknowledgment that in situations where beliefs conflict, "it is a balance between potentially benefiting an organ recipient and how my parents may feel (as they are the living left behind) after my pre-mature death." Overall, multiple respondents expressed the view that they would rather their families made, their families made "the decision that was best for them at the time."
The third theme touched on the concerns of the validity and robustness of brain death, with the issue of organs being taken in situations where the person was not actually dead or in such a way that their life was shortened. There was a concern that being a potential organ donor could lead to a conflict of interest and insufficient medical care in the event of lifethreatening illness or injury.
Discussion
Our research has indicated that University of Auckland medical students are overwhelmingly in favor of organ donation. The majority who support organ donation similarly wish to become donors in the event of their death, and perceive organ donation as a topic that has a place for discussion in general practice. We hypothesized that students at a clinical level (Years 4-6) may have higher knowledge scores than those at a preclinical level (Years 2-3), as exposure to transplant patients is not likely to occur until the clinical years. Additionally, there is no specific medical student attachment that guarantees exposure to transplant patients; thus, increasing knowledge scores from Years 4 to 6 is likely a reflection of the increasing chance with time that a student has been exposed to transplant patients. Indeed, increasing knowledge was associated with being in later stages of the program, having participated in formal organ donation learning, being born in NZ, and having experience in organ donation-related matters, whether as part of medical education or as personal experience outside of the medical school, although statistically different. Those students with higher knowledge scores were more likely to have discussed their wishes regarding organ donation with their family, and they were more likely to trust in fair allocation of organs and less likely to believe that declared donors would receive inadequate medical care. However, while the differences in knowledge scores were found to be statistically significant, the absolute changes in score are small.
Thematic analysis revealed three key themes. The ideas of conflict within families with regard to donation, and whether the donor's or the family's wishes should be paramount, portrayed a similar underlying issue that the decision to donate organs affects the donor family more than the potential donor themselves. In the analysis of these comments, it was seen that the individuals' main priority was not simply that their own wishes be followed, but to ensure that the decision made was the one their family felt comfortable with. Views on organ donation were often noted to be a conflict occurring along generational lines, with the younger generations being more supportive and stating that the older generations hold objections to donation. Additionally, the belief that one should be buried with all organs intact was mentioned several times. It is noted that a skepticism surrounding brain death and organ procurement was shown to still exist, even in a medical student population. Stories in the media about false diagnoses of brain Table 5 . factors potentially associated with knowledge.
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death support this fear, though in NZ we can be assured that the process is robust; education around these areas may assist in reducing distrust. A limitation of this study is the response rate. As response was voluntary, the participants may not be representative of the wider student population. However, there was a wide range of knowledge scores, suggesting that the respondents were not only those students who were knowledgeable about organ donation.
Research worldwide has shown that while medical students are generally supportive of organ donation and transplantation, they may be lacking in basic knowledge on the topic. 2, 3, [10] [11] [12] This has been related to inadequate education on organ donation and transplantation, primarily because of limited content and a lack of systematic teaching.
1,2 Many authors have recommended that medical education committees should appraise their own curricula in this area and that further organ transplantation modules be incorporated into the curriculum in order to increase future graduates' knowledge. 2, 3, 11, 13 In an attempt to address this issue, one university introduced an educational program involving pre-reading, an one-hour lecture, and a further one-hour small group discussion using a trained simulated patient. Pre-and post-intervention assessments showed significant increases in the students' knowledge about donation, self-rated confidence toward interaction with patients regarding donation, and communication with their own families about their wishes. 13 However, this was only measured four months after the intervention, and it is uncertain if the effect would be sustained. Nevertheless, similar programs have supported this, showing increases in students' knowledge, and excellent ratings by students with consequent high demand and attendance. 14 Our study suggests that medical students at the University of Auckland would be receptive to further organ donation education. The next step in this project will be to determine what the curriculum of such education should include, how it should be delivered, and at what stage of learning it would be most effective.
